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Exercise 17 - Itechnlcal Coigprehenslon 
T^rt'l -Ihe' 
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Question Answer Expianetion ^ 

1. 



’ 'l Vj : U'i 

,4 iif 



B Hhe steam goes from the eteM* pipe to' i:he steam chest. You can 
. 1 , 4. ,,c , , , - ^^ace the ,ste^^ show the 



2. 



B In the diagram you will see the steam entering the cylinder after 
it leaves the' steam chest;.:- ' *» ■« 



/ .;vt'K-i4.,v 'h' V- 

.ill -r-tt C-a i!»i j.-». ‘ 






^1? Ibi^poirimQtacif i^the plstoh'.f(|^ exhaust. 

In l^e diagram^ you can see theui^jbeam going throu^ the e^diaust. 
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Part 2 - Fotary Pump 



:lOcated inside the rstea^ chest. 



►stl . •, ■>,; ^ 
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i4:i^ .i)B cain^ied '^around; thej^oiu^ B. 
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t c ^9^ tf eth ^ the two gearsi carry ;the*.liijiJid: around the outside. 

3> B Tbe jiressure Is greater in chaaiber D because the llguld Is squeezed 

vi.« /■-'^,l^fj>efei»e“jil»-*ee1^ :4 ••* 

V ^ ..;• . T r f ^ ’"'O’ "^riv i,lX ■ 4 

41 because i! the teeth unmesh here and 

the teeth move away around the outside. 
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C The gears would carry the same amount of liquid because they are 
the same size and move at the same speed. 
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Exercise 17 - Technical Compreheiielon 
Part 3 - A Simple Series Circuit 
Question Answer Explanation 
1. A 



Since all bulbs and s^^tches are connected In series, both switches 
must be closed ia nats any bulb bum. i. s 



■iX y. «!•■.«.■ 



■t-.r'. r 
.. ^ -A. 



oit* ot»ss. *»=■■• 



a. 

4 ;/‘ 

3. 

4. 



D 

B 






TBUElssg outfone^bulb tall 'l|reak the circuit jjast as (^ehlngjone of 
the switches will brei(k l|. i ’•* 






four. bulbs^-wliLl bum, because the wlre^between^polnts D ctnd C 
by-passes switch 1. . . 









Only two bulbs will bum. The circuit the b§'^'^®*y 

throu^ bulbs 1 and 2 back to the bettSafy* - ~ 



*V' Vi 



5* C Three bulbs will bum. The conned4l^fe^3?» ty 

switch 1 and bulb 3 . _ . . , 

^ 1 directly to the 

battery. 
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Part 4 - The Vacuua Power Cylinder 









E.5 

2. 



A 



ahi the .top dla^pijaitt,'^^ p^ Aaeli^ ifpplded, and the «eontrol 

valve lsr^open^'!*^' -':'•" 

The: piston ^hshes the ^air;’^ t^eh the spring jmlls 

the pull rod to the right. This Is shown in.the lower dlagrani 
on the rlj^t-hand side. xE i’L2 






B 



r^^'% i 






k. 



B 






5. 

6 . 



‘ S r;,' 



B 



The power: ^lindef is connected^to the ^Ihbske manifold of the* 
engine, ^ere Is a partial vacuum in this manifold. Xn the 
top drawing you can^ see the air leawlhg^ the' cylinder throu^^ , 
the open valve and going to the Intake manifold. 

There Is atmospheric pre¥Snre On^bbth-Wid the piston because 
air comes in through the valve to fill the partial vacuum. Ohis 
releases thb brid.e*4 i The' i^rlng-^^ 

The \ihlte arrows show the motion of the air under atmospheric 
pressuiNj:^:-i- 

The valve closes the connection between the left side of the 
cylinder and the manifold. At the same time. It opens a path 
for atmospheric pressure to equalize the pressure on both sides 
of the piston. It Is the qprlng that draws the piston back to 
Its original position. 
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Exercise l8 - Brlcfc Counting 
Part 1 

Drill 1 

1. 6 5. 5 9. 10 

2 . 9 6 . 10 10 . 8 

3 . 7 7 . 8 11 . 6 

k. 12 8 . 7 12 . 13 



Part 2 

Drill 1 

AB C 

1 . 3 3 J 4. 8 3 s 

8. 3 3 a 5-555 

3- 1 3 3 6-464 






Brill 8 

1, 6 ^ ■ 5- 15 9- 8 

8 . 8 ■ 6- 13 10- 13 

3- 14 7- 7 U- 14 

• 4. 7 8- 8 12- 16 



BriU 8 

ABC ^ A B C 

l; 4 3 6 4. 4 4 3 

8- 4 3 4 5- 3 3 5 

3- 4 4 5 , 6- 4 5 5 



Exercise 19 - Technical Conrprehension 
Part 1 * The Four-Cycle Gasoline Engine . 

Question Answer Explanation 

, . _ ^ ^ •• 

1. A . ®ie small arrovs on the draving show that the air and fuel enter 

the cylinder through the open intake valve. 

2. 'C ' !Qie diagram of the compression stroke shovs that the intake valve 

' and the exhaust valve are ’hoth closed. mixture of fuel and 

al^ is squeezed (congpressed ) Into a small space as the piston 
moves upifard. 

3. D In the diagram of the ^ver st/oke> the valves are closed. The 

pressure is pushing the piston dovhi ^ ^ ^ 

In the diagram of the exhaust stroke> the small arrows show the 
burned mixture escaping through the exhaust valve. 

5* C The four strokes are the intake stroke^ the compression stroke, 

the power stroke, and the exhaust stroke. 
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Exercise 19 - Technical CcMprefaenslon 
Part 2 - The Hand Pump 
Question Answer Explanation 






1 . 

?• 

/ 3 > 

4. 



D When the handle Is going down, valve 1 closes, lifting the water 
■ above the piston. 1-4 L , 

A fflje down atroke is shown in the left-hand pieture, with valve 1 
. open and valve 8 closed. . . 

4 ate np Bt]^ is shown in the j^eJit^hand picture,, with valve; 1 
closed and valve 2 open. 

C When the piston goes up, a partial vacuum is created below it 
allowing atmospheric pressure to raise the wa^er. ^ the pipe. 



-.A'- -.'j: 



Part 3 - A Vacuum Tube iL 

• X.' ’B The cutaway drawing shows the cathode between the filament and 

the plate (anode)* ‘ < 

2. A Xt is the grid circuit that is su^lif ied by the triode tube. ^ 

B The air is taken out of the radio tube to mek?^]|be electron^ 
flow more freely. v 

D Very weak signals are receivedl At the *anteiuia« ' Thia* is the-^ » 
sl^l that is taken to the grid of the triode. to be ^lififed. 

C primary pu]^ose of the filament is to simply, heat. This is 

^ necedl^ry in 6^er /to make the kathode give^^ 



3. 

4. 

5. 

6 . 



'-V Vr. 



T%ii» grid is directly between the .cathode and the plate. All 
tbe electrons go ing between, the cathode and *^e plate must g6 



Part 4 - The Coil-Type Gauge Circuit 

* A The limiting coil is on t^^ gauge marked ”E". 



1 . 

?- 

3. 

4. 



B . The operating coil is- on the side marked As the operating 

coil gets stronger,^ the magnet sOn the needle is drawn toward 

the V*. 

B • The rheostat is part jof the sending unit, ;idiich is located at 
the gasoline tank. 

D The float and arm change the position of the rheostat contact. 
This changes the current flowing through the operating coil, 
which changes the position of the needle. 

C The drawing shows the rheostat within the sending unit. 
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Exercise 20 - Abstract Reasonlng»»Part 6 

Drill 1 



1. 


51 


12. 


81 


23. 


89 


0 

■ ' • 


32 


13. 


60 


24. 


85 


3. 


13 


14. 


65 


25. 


10 


4. 


80 


15. 


14 


26. 


90 


5. 


53 


16. 


49 


27. 


18 


6. 


52 


17. 


31 


28. 


18 


7. 


79 


18. 


54 


29. 


47 


8. 


55 


19. 


67 


30. 


85 


9- 


8 


20. 


56 


31. 


85 


10. 


39 


21. 


88 


32. 


18 


11. 


74 


22. 


42 





1^ 

2." 

3. 

4. 

5. 

6. 

T. 

8. 

9. 

10 . 

11 . 



9 

39 

3 

45 

29 

61 

92 

S6 



84 

3a 



Drill 2 



13. 



15 < 
l6- 



91 
69 
28 

9 
10 
72 

18. 45 

19. 14 
20* 83 

21. 69 

22 . 20 



23. 46 

24. 96 

25. 99 
26 . 84 

27. 13 

28. 45 

29. 37 

30. 24 

31. 89 

32. 17 



Exercise 21 - ^technical Comprehension 
Part 1 - The Two-Cycle Engine 
Question Answer Explanation 



1. 



2 . 



3. 

4. 



In the first drawing, the arrows show the direction of motion of 
tha fuei»air mixture. Notice that it enters through the inlet. 

J^en the pistop moves down, the fuel-air mixture enters the .. 
cylinder through the Intake port. Obis is shown in the right- 
hand drawing. 

In the ri^t-hand drawing the burned mixture is Shown leaving 
through the exhaust port. 

The exhaust port is closer to the, top of the piston than the 
intake port. Therefore, it is uncovered first after the spark 
plug fires 



^3^1 M “ A tAquid Coolin»3r gystem for Automobile Engines 
1. ^ C ' 



2 . 



B 



3. 

4. 



In the diagram you can see the engine water jacket. Ttie water 

jacket covers the cylinders. 

pie white arrows show the way the* coolant travels. Notice that 
the coolant travels the sanie route again and again. This is 
called circulation. 

JJe coolant enters the radiator through the radiator hose inlet. 
Find this hose on your diagram. 

The coolant goes through the radiator outlet hose to the water 
pump. The pump forces the coolant into the cylinder block, from 
which it travels to the top of the radiator again. 
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Exercise 21 Technical Compreheriion 



Part 3 - 


A Singple Direct Current Mctor 


Question Answer Sbcplanation 


1. 


C 


The electric current is necessary to energize the electromagnet 
in the armature. 


2* 


C 


The brushes and the commutator segments cause the current to 
change direction as the armature rotates. • - 


3. 


B 


The commutator rotates with the armature. Each segment of the 
ooDTiutator is connected to one side of the s^mature coil. . 


k. 


B 


The arrow shows that the armature coil is rotating counterclockwise 


Fart k - 


A Gear Train 


1. 


D 


, . •> » It ■ ■ ■■ 

Gear P moves faster than any other gear when the gear train is 
in motion. Gear A moves the slowest. 


, 2* . : ' 


c 


Gear D 'moves at the speed because it is fixed to the same 

shaft as gear E. It also turns in the same direction o 


3. ■ 


’■ c 


- In the picture the arrows show both gear C and gear E turning in 
the same direction as gear A. All the other gears turn in the 
opposite direction. 


k. 


'A.- 


The speed ratio between gears A and C is the same as between 
gears A and B> which is 2 to 1. 


5. - 


B 


The speed ratio between gears B and B is the same as the ratio 
between gears C and which is 3 to 1. 


6. 


B 


According to the picture, gear A is the driviz^ gear and gear P 
is the driven gear. ; Since gear P makes 12 revolutions for every 
revolution of gear A, the purpose must be to increase speed. 


Exercise 


22 - 


3-D Visualization— Pert 3 



Drill 1 Drill 2 Dr±113 



A 


u. c 


7. C 


10. C , 


X3. D 


16. B 


E 


5. B 


8. D 


U. A 


14. B 


17. E 


C . 


6. A 


9. B 


12. b 


15. B 


l8. A 
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Exercise 23 - Technical Comprehension 
Part 1 - TOie Four-Cycle Diesel Engine 



Question Answer Explanation 

1. B When the fuel-and-air mixture burns, the heat causes it to 

exp*md. The pressure of this expansion forces the piston down. 

2. C When the fuel meets the hot compressed air, the mixture catches 



fire. The piston is then pushed down in the power stroke. 

3. D *The piston moves down. Notice the arrow pointing down in the 

drawing of the intake stroke. 

4. C The piston moves up on the compression stroke. It must move up 

in order to squeeze the air ir.to a smaller space. 

% A Both valves are closed and fuel is forced into the cylinder under 

pressure where it mixes with the hot air. 



6. C On the intake stroke, only air enters. JHiel into the 

cylinder at the end of the compression stroke. 

PSt"2 - A Gasoline Biigine Fuel System 



1. D The fuel is stored in the fuel tank. The tank is shown on the 

right side of the drawing. 

2. B There is a fuel gauge unit on the instrument panel and another 

unit on the fuel tank. 

3. DA wire runs from one gauge' to the other, as shown by the line 

of dashes in the diagram. . . 

h, C As the fuel leaves the ifuel pump, it goes through the tube 

between the pump am’ the carburetor. 

5. D ®ie union is in the tube between the fuel tank and the fuel 

filter. 

6. A The diagram shows a rear and a front part to the fuel tank to 

filter tube. 
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Exercise 23 - Technical Coinprehengion 



Part 3 - A Simple Door Bell 
Question Answer Explanation 

1. D The fixed side of the contact points is attached to the mounting 

of the bell. 

2. D Th^^^ e^ stronger than the spring when it is magnetized. 

When it is not, the spring draws the armature back to its starting 

„v points;.,;. 

3. A The contact points must be closed; otherwise, no current would 

flow through the electromagnet. 

4. D The clapper has no current running through it. The current runs 

through the moving contact, point attached to the armatTire . ; 



Part h - A Simplified Carburetor 

1. B intake air which is suddenly forced into a smaller space will 

speed up to maintain the same volume of air flow. At the same 
time, the air pressure at this point will decrease. 

2* C All the air which flows through the air horn goes to the intake 

manifold. - 

3«, A T^^ atomized at the nozzle, which sticks into the 

venturi. 

k, D The venturi is shaped like an hourglass. 




